The introduction into clinical practice of recombinant human thyroid-stimulating hormone (rhTSH) has marked a turning point in the management of patients with differentiated thyroid cancer. RhTSH offers a safe and reliable alternative to thyroid hormone withdrawal by avoiding both the clinical consequences of hypothyroidism, with a positive impact on quality of life and work productivity, and the potential risk of cancer growth due to a long-lasting endogenous TSH stimulation.
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In the follow-up of thyroid cancer patients, rhTSH stimulated thyroglobulin is now routinely proposed as it has been shown to be as sensitive as endogenously stimulated thyroglobulin for the detection of residual and metastatic cancer [1] .
More recently, the use of rhTSH has been approved for the preparation of adult low-risk patients for postsurgical radioiodine ablation of thyroid remnants with 3.7 GBq 131 I [2] . Although the activity necessary to achieve a comparable rate of ablation is probably higher than that required under hypothyroidism [3, 4] , the use of rhTSH is associated with a lower whole-body radiation exposure [5] and allows a shorter hospitalization length, which partially compensates for its cost [6] .
The use of rhTSH in the treatment of metastatic thyroid cancer is much more controversial. Although rhTSH has not been formally approved so far for this indication, it has been used off-label since the 1990s to treat patients in which thyroid hormones could not be stopped [7] . This includes patients unable to raise an adequate endogenous TSH response, either because of hypopituitarism or continued production of thyroxine by a thyroid remnant or metastatic tumour, and patients in poor condition due to advanced disease. The results obtained in some patients are encouraging.
One may raise the question whether a wider use of rhTSH can be advovated in the therapeutic setting. In our opinion, both clinical and biological data from the literature argue against a more liberal use of rhTSH for the therapy of metastatic thyroid cancer. First, tumour cells of thyroid cancer have a reduced expression of most thyroid-specific genes, including the TSH receptor and the Na + /I − symporter (NIS) gene [8] . Although the standard two injections protocol of rhTSH provides a high plasma TSH peak, roughly in the range 100-150 mIU/L 24 h after the second injection [9] , the concentration increase is short-lived [10] . In order to improve the number of NIS and TSH receptors, and thus enhance the iodine-trapping ability of the cells, a high and prolonged period of TSH stimulation elevation is desirable [11] . Indeed, a 131 I whole-body scan under hypothyroidism is more sensitive than the same scan after rhTSH administration [12] . It should be remembered that a posttherapeutic scan of good quality is an invaluable tool to discover unsuspected metastases and to assess the efficacy of repeated 131 I treatment in metastatic patients [13] .
Second, published experience shows that rhTSH stimulates the uptake of radioiodine in metastatic lesions [7] . However, prospective randomized studies comparing the relative efficacy of rhTSH-aided metastatic cancer treat-ment to treatment under hypothyroidism are lacking. Retrospective analyses are not helpful given the heterogeneity of patients with metastatic thyroid cancer and the fact that rhTSH is often used on a compassionate basis in frailer patients, or in patients with more advanced disease. However, the few case reports published so far, in which direct intrapatient comparison is available, suggest that stimulation by rhTSH may be less effective than hormone withdrawal in concentrating radioiodine into metastatic lesions [14, 15] . Finally, biokinetic data show that the radiation dose delivered to neoplastic lesions after rhTSH stimulation is lower than that delivered following hormone withdrawal [16] . In patients stimulated with rhTSH, the radioiodine uptake and the cumulative activity in metastatic tissue were lower than during hypothyroidism, particularly in the case of bone metastases.
Moreover, one should not forget that rhTSH administration in metastatic patients is not completely risk-free, as it may be associated with sudden swelling of metastases in closed spaces of the body, such as the brain or vertebrae [17] .
The use of rhTSH is associated with a lower whole-body dosimetry as compared to the hypothyroid state [5] , mainly because of a faster clearance of radioactivity from the blood of euthyroid patients. This is an important advantage especially when managing young patients with a limited extent of disease, who have an overall good prognosis and a long disease-free survival. However, patients with distant metastases are a subgroup with markedly reduced survival who often die from their disease [18] . Radioiodine is the most effective therapeutic tool in patients with iodine-avid metastatic disease [18] . A low statistical risk of secondary leukaemia appears only after high cumulative doses of 131 I [19] and the link between 131 I therapy and secondary solid cancers has not yet been clearly established [19, 20] . The risk of late secondary malignancies should not prevent us from treating an actual cancer with a poor prognosis.
In total, currently available biological and clinical data, although somewhat limited, argue against the routine use of rhTSH for the treatment metastatic thyroid cancer. RhTSH should be reserved for the treatment of those patients in whom hormone withdrawal is medically contraindicated. In patients with distant metastases, whole-body 131 I dosimetry should be a relatively minor concern, as these patients often die from the disease, and aggressive therapy with 131 I often constitutes their only chance of survival.
